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In vitro adventitious shoot formation was initiated from bulb and 
leaf explants of Haemanthus deformis, H. humilis, and H. a/biflos. 
The initiation medium used was Murashige and Skoog (MS) with-
out plant growth regulators, although shoots and callus were later 
subcultured onto MS medium containing 2 mg 1'1 kinetin and 1 mg 
1·1 IAA, which stimulated shoot and root development, especially 
from the callus. H. humilis was the first species to initiate shoots 
from bulb explants, with 76% direct organogenesis. H. deformis 
had 20% shoot and root formation from bulb explants and 30% 
shoot formation from leaf explants. H a/biflos produced 50% shoot 
formation from leaf explants and the callus developed numerous 
shoots once placed on medium with growth regulators. On aver-
age it took 18-20 weeks from shoot initiation to obtain plantlets 
ready to be acclimatised. Leaf explants in general took longer to 
initiate shoots, although they produced more shoots per explant, 
and also had less contamination compared to the bulb explants. 
Plantlets with roots were successfully acclimatised in vermiculite 
under misthouse conditions, and hardened off in a 70% shade-
house. 
Keywords· Bulb and leaf explants, Haemanthus, micro-
propagation, shoot formation, conservation. 
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Haemamhus (Amaryllidaceae) is an endemic southern African 
genus of twenty-one species. Fifteen species occur exclusively in 
the winter rainfall region with the highest concentration in 
Namaqualand and only five species are found in the summer 
rainfall region, with H. albiflos Jacq. occurring along the east 
coast in both regions (Snijman 1984). The genus may be win-
ter-growing. summer-growing or evergreen. The bulbs are tuni-
cated and fleshy, accumulating relatively few outer layers, and 
can be deep-seated, shallow, or partly visible above ground. 
Most species bear two leaves each year but in the evergreen spe-
cies, H. albiflos and H. deform is, the leaves often last longer than 
a year, so that 4 to 6 leaves may be visible. The leaf shape and 
posit ion varies from narrowly lance-shaped and erect to broad 
and prostrate, ilnd the leaves are often thick, fleshy and hairy. 
Generally the inflorescence is produced before the leaves 
develop and consists of an umber of many small flowers, sur-
rounded by membranous to fleshy spathe valves, on top of short, 
erect stems. Flower colour ranges from white or pink to red and 
the fruit is a soft, fleshy berry (Du Plessis & Duncan 1989). 
Although the bulbs of this genus contain numerous alkaloids, 
some of the species are used in traditional medicine (Hutchings 
eta/. 1996). The three species studied in this work are described 
(Snijman 1984; Du Plessis & Duncan 1989) as follows: H. albif-
los Jacq. is widespread along the eastern coastal belt from the 
southern Cape to Zululand in the north, extending quite far 
inland in some places. The plant is evergreen, 10-40 em in 
height, and produces white flowers from January to October 
(Figure lA). 1-1. deformis Hook.f. is found in localised popula-
tions in the midland and coastal areas of Natal. It is the only 
other evergreen species in the genus. It grows from 7- 10 em in 
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height and the leaves are strongly recurved giving the plant a 
most unusual growth form, hence it's name. The flowers are 
white and appear between May to October. H humilis subsp. 
humilis Jacq. is widespread in the Eastern and Northern Cape, 
Orange Free State and western Transvaal. It is deciduous and 
mainly summer-growing from 3- 32 em in height. The flowers 
are rose-pink to white from January to March. 
H albiflos is the only species that multiplies by offsets, the 
others are propagated by bulb and leaf cuttings, and seed from 
which flowering-sized bulbs are obtained in three to four years. 
Very few Haemanthus species are actually in cultivation, 
although they have horticultural potential due to the nature of 
their unusual and striking flowers. For this reason, as well as 
conservation purposes, it was decided to look for viable methods 
of multiplying plant stock. Therefore, in vitro methods were ini-
tiated to determine the feasibility of micropropagation. 
Bulbs (3- 5 em in length and diameter) of H. humilis subsp. 
humilis, bulbs and leaves of H. de.formis, and leaves of H. alb!f-
los, were used for explants due to availability of mature plant 
material. The roots and outer damaged or dead bulb scales were 
removed before thorough washing under tap water. The bulbs 
and leaves were soaked overnight in 1% and 0.5% Virkon 
(Antec), respectively. The leaves were kept whole for further 
sterilisation, while the bulbs were cut into quarters. The bulb sec-
tions and leaves were then immersed in 70% ethanol containing 
2 drops of Tween 20 for 2 min. This was followed by soaking the 
leaves in a 3.5% sodium hypochlorite solution (containing 
Tween 20) for 15 min, and the bulb sections in a 2% sodium 
hypochlorite solution (containing Tween 20) for 30 min. The 
leaves and bulb sections were then rinsed three times with sterile 
distilled water. Leaf material was cut into l cm1 explants, while 
the bulb sections were divided into single scale explants. and 
some twin scales. Due to the fleshy nature and relatively few lay-
ers of the bulb scales, the majority of the explants were single 
scale pieces without the basal plate attached. Approximately I 00 
explants were placed for each species, as on average only about 
I 0 explants could be obtained from one bulb because the scales 
were so thick. 
The bulb and leaf explants were placed into prepared glass 
culture tubes ( 100 x 23 mm) containing 10 ml ofMurashige and 
Skoog medium (MS) ( I 962) supplemented with I 00 mg (·1 
myo-inositol, 2% sucrose, and solidified with 0.8% Unilab agar. 
The pH was adjusted to 5.8 prior to autoclaving. The culture 
tubes were sealed with plastic clingwrap around the edges of the 
caps. The cultures were maintained in a growth room at 25°C 
with a 16 h light and 8 h dark cycle with light intensity of 9.9 
f.llllOI m-2 s·1 under cool white fluorescent light. Cultures were 
monitored on a weekly basis. 
Six weeks after initiating the cultures, H. lwmilis was the only 
species to show direct shoot fonnation at the outer surface of the 
bulb ex plants (Figure I E). Ten weeks later H. lwmilis had 76% 
shoot formation, including both adventitious shoots from the adax-
ial surface of the single scale ex plants and axi llary shoots from the 
basal plate in between the twin scales (Figure l D). H. deform is had 
20% axillary shoot and root formation only from bulb scales with 
basal plate attached (Figure I C), and 30% adventitious shoot for-
mation from leaf explants. H. albiflos had 50% adventitious shoot 
formation from the abaxial surface, mostly near the proximal end 
or margin of the leaf explants (Figure IB). H. albiflos ex plants also 
produced a lot of wound callus around the edges of the leaf 
explant. In general, the leaf explants produced more shoots per 
explant than the bulbs. After fifteen weeks, the shoots and callus 
were removed from the explants and sub-cultured onto MS 
medium supplemented with 100 mg t-1 myo-inositol, 2% sucrose, 
0.8% agar, 2 mg f·1 kinetin, and I mg 1·1 indole-3-acetic acid (IAA) 
to stimulate shooting and rooting. Individual rooted plantlets ( I 8-
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Figure I A. Whole plant of Haemanthus albijlos; B. Adventitious shoot and root formation on a leaf explant of H. albijlos; C. Bud and 
root formation from the basal plate of a single scale bulb explant of H. deformis; D. Shoot formation in-between a twin scale bulb explant of 
H. lwmilis: E. Adventitious shoot from the adaxial surface of a single bulb scale of H. humilis; F. H. albijlos shoots giving rise to rooted 
plantkts: G. Hardened offplantlct of H. humilis: H. Acclimatised plantlcts of H. deformis. 
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20 weeks) of//. humili.1· and II. deform is (Figure I G and I H) were 
planted out into trays of vermiculite and kept in the misthouse for 
12 weeks, after which they were potted in a 2: I mixture of potting 
soil:sand and transferred to a 70% shadehouse. Numerous individ-
ual plantlets developed from H. albiflos callus after 12 weeks once 
the callus was placed onto media with growth hom10nes. It was 
interesting to note that the shoots from leaf explants of H. albiflos 
and //. deform is took longer to reach the hardening-off stage than 
those from the bulb explants. These plantlets (Figure I F) were 
then successfully acclimatised in the same manner as above, which 
gave a I 00% survival rate. 
Although plantlet (shoot and root) development was slower 
for II. albiflos, the number of plantlets produced from adventi-
tious shoots and indirectly from callus, was greater than from 
bulb explants of the other two species, thus the regeneration 
potential differed between the three species initiated. The only 
other report about Haemanthus has been that adventitious buds 
originated from an internal callus-like tissue on the abaxial sur-
face of attached or detached leaves of Haemanthus cinnabarinus 
Decaisne (Hall & Tomlinson 1973), which has subsequently 
been reclassified as Scadoxus cinnabarinus (Decne.) Friis & 
Nordal (Snijman 1984). The leaf material also produced far less 
con tamination of the initial explants compared to bulb explants 
which had a high percentage of contamination (65%), both exter-
nal and internal, possibly due to the open nature of the bulb 
scales and hence their close contact with soil-borne micro-organ-
isms. Future in vitro propagation with Haemanthus species 
should involve a treatment programme of the stock plant material 
with a systemic fungicide before sacrificing the bulbs for tissue 
culture. This may reduce contamination of the bulb explants in 
culture. as stronger sterilisation regimes decreased the viability 
of the plant tissue. 
llaemanthus can, therefore, be successfully propagated by in 
vitro methods, although the potential of micropropagation is 
restricted by their naturally slow growth and high contamination 
levels when using bulb explants. This system provides a means 
for increasing plant numbers which is important for purposes 
such as conservation and horticulture. 
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This study focussed on the uses of Co/ophospermum mopane 
(mopane) by the Vhavenda. Four villages in four districts were 
sampled with approximately 1 0 people per village interviewed in a 
structured and semi-structured exchange. Known uses include 
using mopane for timber (in building walls and roofs of traditional 
huts), for firewood and In making rope. New uses include both 
novel applications such as poles for carports, washing lines and 
cattle yokes as well as medicinal uses, sucti as in the treatment of 
chaffing of the inner thighs, stomach pains, kidney stones etc. 
Known uses were quan tified for the fi rst time. 
Keywords : Co/ophospermum mopane, ethnobotany, 
ethno-medicine, Leguminosae, Vhavenda. 
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Co/ophospermum mopane (Kirk ex Benth.) Kirk ex-J. Leon. 
(Caesalpinioideae), popularly referred to as mopane is a common 
species in the Northern Province of South Africa. The Vhavenda 
call it mupani or m!llanari. Mopane is a xeric species of savanna 
woodlands. 
Mopane is widely used in southern Africa for timber, firewood 
and in making rope (Timberlake 1995). Known uses of mopane 
in South Africa is derived mostly from the works of Watt and 
Breyer-Brandwij k ( 1962), Palmer and Pitman ( I 972) and 
Liengme (1983). Limited information on the use of mopane by 
the Vhavenda is supplied by Mabogo ( 1990). Our study was con-
sequently undertaken not only to extract detailed information 
from respondents on known uses but also to elucidate further 
unknown uses of mopane by the Vhavenda. Quantitative studies 
was undertaken to establish the extent of use and, therefore, the 
conservation status of mopane. To achieve this the length, cir-
cumference, thickness (diameter), weight, volume and total 
number of wood utilized for each of the different uses was 
recorded. 
The study was undertaken in the Venda region of the northern 
area of the Northern Province. Four vil lages which contained 
mopane trees or had mopane in close proximity (2 km), were 
randomly selected. Villages that are located in the northern. 
southern, eastern and western regions of Venda were chosen. 
These four villages include: Mangondi in the Thohoyandou Dis-
trict, Davhana in Vuwani District (Vhuronga region), Tshikuwi 
in Dzanani District and Tshipise in Mutale district (F igure I). 
The study population comprised respondents (n = 40) from all 
four villages. Thus, I 0 people randomly chosen were inter-
viewed in each village. Respondents of both sexes ranged in age 
from 20 years to about 80 years. Data on participants knowledge 
of mopane was collected by means of a questionnaire and 
semi-structured interviews. Measurements (length, circum Fer-
ence and diameter) and number of the mopane material used 
were val idated. Weight was recorded with a commercial 
bathroom scale. Implanted poles used in the construction of huts, 
grain stores, holding up washing lines and kraals were measured 
